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Description 

Time  allotted:  2.5  h.  You  may  take  an 
additional  0.5  h to  complete  the  exam 
if  needed. 

Total  possible  marks:  70 

This  is  a closed-book  examination 
consisting  of  three  parts: 

Part  A 

has  42  multiple-choice  questions  each 
with  a value  of  one  mark. 

Part  B 

has  7 numerical-response  questions 
each  with  a value  of  one  mark.  . 

Part  C 

has  4 written-response  questions  for  a 
total  of  21  marks. 

A tear-out  formula  sheet,  z-score 
page,  and  90%  Box  Plots  are  included 
in  this  booklet. 

All  graphs  on  this  examination  are 
computer-generated. 


Instructions 

• Fill  in  the  information  required  on 
the  answer  sheet  and  the  examination 
booklet  as  directed  by  the  presiding 
examiner. 

•You  are  expected  to  provide  your  own 
scientific  calculator. 

• Carefully  read  the  instructions  for 
each  part  before  proceeding. 

• The  presiding  examiner  will  collect 
your  answer  sheet  and  examination 
booklet  and  send  them  to  Alberta 
Education. 

• Do  not  fold  the  answer  sheet. 


Note:  The  perforated  pages  at  the 
back  of  this  booklet  may  be  torn  out 
and  used  for  your  rough  work. 

No  marks  will  be  given  for  work 
done  on  the  tear-out  pages. 


Part  A:  Multiple  Choice 


42  Questions 


Instructions 

• Consider  all  numbers  used  in  the 
questions  to  be  exact  real  numbers 
and  not  the  result  of  a measurement. 

• Read  each  question  carefully  and 
decide  which  of  the  choices  best 
completes  the  statement  or  answers 
the  question. 

• Locate  that  question  number  on  the 
separate  answer  sheet  provided  and 
fill  in  the  circle  that  corresponds  to 
your  choice. 

Example 

This  diploma  examination  is  for 

the  subject  of 

A.  biology 

B.  physics 

C.  chemistry 

D.  mathematics 


Answer  Sheet 


<S>  ® © • 


• Use  an  HB  pencil  only. 


• If  you  wish  to  change  an  answer, 
erase  all  traces  of  your  first  answer. 


Note:  The  perforated  pages  at  the 
back  of  this  booklet  may  be  torn 
out  and  used  for  your  rough  work. 
No  marks  will  be  given  for  work 
done  on  the  tear- out  pages. 


Do  not  turn  the  page  to  start  the 
examination  until  told  to  do  so  by 
the  presiding  examiner. 
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1.  The  graph  of  a periodic  function  is  shown  below. 


y 


The  period  of  this  function  is 


A. 

45° 

B. 

o 

O 

C. 

180' 

D. 

270' 

Cl  c 

2.  If  cos  6 = — and  tan  6 = — , where  a,  b,  c,  0,  then  sin  6 is 


A. 

B. 

C. 

D. 


bd 

ac 

be 

ad 

ad 

be 

ac 

bd 
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3. 


If  tan2  6 = ^ , then  sec2  6 is 


A. 

B. 

C. 

D. 


5 

3 

7 

3 

5 

4 

7 

4 


4. 


The  graphs  of  two  trigonometric  functions,  y=f(0 ) and  y = g(0 ),  are  shown  below. 
The  graphs  intersect  three  times  in  the  domain  0°<  0 < 360°. 


y 


Based  on  this  information,  the  number  of  times  the  graph  of  y =/(20 ) would  intersect 
the  graph  of  y = g(20 ) in  the  domain  0°<  0 < 360°  is 

A.  zero 

B.  3 

C.  6 

D.  impossible  to  determine 
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5. 


The  equation  of  the  circle  shown  below  is  x2  + y2  - 1 6 = 0. 
The  length  of  arc  AB  is  . 


y 


The  measure  of  0 is 


A. 

5 rad 
o 

B. 

frad 

C. 

nf rad 

D. 

^ rad 

6.  The  solutions  to  a trigonometric  equation  in  the  domain  0 < 6 <2n  are  0 = 
0 = An  equation  that  has  these  solutions  is 


A.  3 sin  0 - 1 = 0 

B.  3 cos  0-5  = 0 

C.  2 sin  6 - 1 = 0 

D.  2 cos  0-1=0 
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7.  The  expression  — ~ , where  sin  6 ^ 0 and  cos  0^0,  is  equal  to 
esc  6 


A. 

tan2  6 

B. 

cot2  0 

C. 

1 

sin2  6 cos2  6 

D. 

sin2  0 cos2  6 

8.  The  minimum  distance  that  the  graph  of  y = cos  0 has  to  be  shifted  to  the  right  to  become 
the  graph  of  y = sin  6 is 


A. 

2 n rad 

B. 

n rad 

C. 

\ rad 

D. 

4 rad 

9.  The  general  equation  of  the  sine  function  is  f(0)  = a sin  b(6  + c)  + d.  Which 
parameters  in  this  equation  affect  the  range  of  the  sine  function? 


A. 

a 

and 

B. 

a 

and 

C. 

b 

and 

D. 

b 

and 
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10.  A portion  of  the  graph  of  y = 3 cos  50  is  shown  below. 


y 


The  number  of  solutions  to  the  equation  3 cos  50=0,  in  the  domain  0 °<  6 < 360° , 
will  be 

A.  2 

B.  6 

C.  10 

D.  12 
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11.  If  sin  0^0,  then 


A. 

cos2  6 

B. 

1 

cos2  0 

C. 

- tan2  6 

D. 

1 

tan2  6 

cos2  6 - cos4  0 . , 

~ is  equal  to 

sin2  0 


12.  If  all  the  x-intercepts  of  each  of  the  following  graphs  are  shown,  then  which  graph 
could  represent  a fourth-degree  polynomial  function? 


6 


13.  The  graph  of  a third-degree  polynomial  function  has  x-intercepts  of  -3,  -1 , and  2. 
The  graph  passes  through  the  point  Q(  1,  -24).  The  y-intercept  of  this  graph  is 


A. 

-21 

B. 

-18 

C. 

3 

D. 

6 

14.  P(x)  = ax3  + bx 2 + cx  + d,  a<-l,  is  an  integral  polynomial  function  with  3 and  6 
as  its  roots.  The  graph  of  y = P(x ) is  shown  below. 

y 


The  minimum  positive  y-intercept  is 

A.  3 

B.  6 

C.  18 

D.  54 
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15.  In  a random  sample  of  20  drivers,  12  were  using  seat  belts.  Based  on  this  sample, 
the  corresponding  90%  confidence  interval  for  the  proportion  of  all  drivers  using  seat 


belts  is 

A. 

30% 

to 

85% 

B. 

40% 

to 

75% 

C. 

35% 

to 

80% 

D. 

40% 

to 

80% 

16.  An  automobile  association  researcher  randomly  selected  30  car  models  and  recorded 
the  price  of  each  model  and  the  number  sold  in  a particular  model  year.  The 
researcher  then  constructed  a scatter  plot  of  the  data,  using  the  horizontal  axis  for  the 
price  and  the  vertical  axis  for  the  number  of  cars  sold. 

The  data  were  separated  into  3 regions.  The  median  points  for  each  region  were 
($15  000,900),  ($22  000,750),  and  ($36  000,225),  and  the  line  of  best  fit  was 
drawn  using  the  median  fit  method.  Based  on  this  information, 

A.  there  appears  to  be  a positive  correlation  between  the  variables 

B.  there  appears  to  be  a negative  correlation  between  the  variables 

C.  there  appears  to  be  no  correlation  between  the  variables 

D.  no  conclusion  about  the  correlation  between  the  variables  can  ever  be  reached; 
a second  survey  is  needed,  using  more  car  models 


17.  A point  Q(m,  n)  on  a scatter  plot  is  (11,  44.5).  The  line  of  best  fit  is  used  to  predict 
values  of  the  dependent  variable.  The  equation  of  a line  of  best  fit  for  this  scatter  plot 
is  n = 3.5 m +1.5,  1 < m < 20.  The  difference  between  the  actual  value  of  n and  the 
predicted  value  of  n when  m=  11  is 


A. 

1.5 

B. 

3.5 

C. 

4.5 

D. 

7.5 
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18.  In  a population  that  is  normally  distributed, 

A.  only  the  mean  and  the  mode,  but  not  the  median,  are  equal 

B.  only  the  mean  and  the  median,  but  not  the  mode,  are  equal 

C.  the  mean,  mode,  and  median  are  all  different 

D.  the  mean,  mode,  and  median  are  all  equal 

19.  Ball-bearings  produced  by  a machine  have  a mean  diameter  of  3.50  cm  and  a standard 
deviation  of  0.10  cm.  Ball-bearings  with  diameters  between  3.46  cm  and  3.68  cm  are 
considered  to  be  of  acceptable  quality.  Assuming  a normal  distribution  of  the  diameters, 
what  percentage  of  the  ball-bearings  produced  is  of  acceptable  quality? 


A. 

31% 

B. 

49% 

C. 

62% 

D. 

93% 

20.  The  length  of  time  that  the  parts  of  a Rolo  watch  continue  to  work  is  normally 

distributed.  The  mean  length  of  time  that  the  parts  work  is  10  years,  with  a standard 
deviation  of  2 years.  If  the  manufacturer  of  Rolo  watches  wants  fewer  than  2.5%  of 
watches  to  be  returned  under  a warranty  for  parts,  then  the  parts  warranty  should  be  for 


A. 

1 1 years 

B. 

8 years 

C. 

6 years 

D. 

4 years 
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21.  The  equation  of  the  ellipse  shown  below  is  4x2  + y2  - 196  = 0. 

y 


The  equation  of  this  ellipse  may  change  when  the  ellipse  is  rotated  about  the  origin. 

A rotation  of  k°  may  produce  an  xy-term  with  a non-zero  coefficient  in  the  equation. 
A value  of  k that  produces  an  xy-term  with  a non-zero  coefficient  is 


A. 

45° 

B. 

o 

O 

Os 

C. 

180 

D. 

360 

10 


Use  the  following  information  to  answer  question  22. 


22. 


The  quadratic  relation  with  a point  at  the  origin,  a focus  at  (3,  0),  and  a directrix  of 
x = -3  is  shown  in 

A.  graph  I 

B.  graph  II 

C.  graph  III 

D.  graph  IV 
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23.  If  the  quadratic  equation  Ax2  + Cy 2 + F = 0 defines  a non-degenerate  hyperbola,  then 
which  statement  regarding  the  value  of  F is  true? 


A. 

F<  0 

B. 

F>  0 

C. 

F > 0 

D. 

F*  0 

24.  If  g4x+1  = 276x~  \ then  * is 


A.  1 


B. 


C. 


D. 


2 

7 

1 

5 

1 

2 


25.  If  log2(2a  - 7)  = 3,  then  the  value  of  a is 

A.  5.0 

B.  6.5 

C.  7.5 

D.  8.0 
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26.  Which  graph  represents  an  exponential  function? 


27.  The  half-life  of  a tracer  element  in  the  human  body  is  100  minutes.  At  noon,  the  mass  of 
the  tracer  element  is  0.700  g.  Correct  to  the  nearest  thousandth  of  a gram,  the  expected 
mass  of  the  same  tracer  element  in  320  minutes  is 


A. 

0.093  g 

B. 

0.076  g 

C. 

0.066  g 

D. 

0.044  g 
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28.  In  solving  the  equation  log6(x  - 5)  + log6(x  - 6)  = 1,  a student  correctly  arrives  at  a 
step  where  x = 8 or  x = 3.  When  these  two  values  of  x are  verified, 

A.  neither  x = 8 nor  x = 3 satisfies  the  equation 

B.  both  x = 8 and  x = 3 satisfy  the  equation 

C.  only  x = 3 satisfies  the  equation 

D.  only  x = 8 satisfies  the  equation 

29.  The  range  of  /(x)  = log2x  is 

A.  x>  0 

B.  xeR 

C.  /(x)  > 0 

D.  f(x)eR 

30.  Which  expression  is  always  equivalent  to  log3(27a)  ? 

A.  3 + log3(a) 

B.  3 log3(a) 

C.  ^ + log3(a) 

D.  | log3(a) 
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31.  The  graph  and  equation  shown  below  describe  the  number  of  reproducing  fruit  flies, 
/(/),  in  ajar  after  t hours. 


m 


How  many  hours  will  it  take  for  the  number  of  fruit  flies  to  reach  an  expected  maximum 
of  2000? 

A.  25 

B.  40 

C.  log10  25 

D.  log2  50 
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32. 


An  army  squad  has  1 1 members,  one  of  whom  is  a corporal.  In  which  of  the  following 
formations  can  the  squad  be  arranged  in  9!  ways? 


A.  A circle 

B.  A single  row 

C.  A circle  with  the  corporal  in  the  centre 

D.  A double  row  with  the  corporal  at  the  end 


33.  Regardless  of  order  in  which  they  are  selected,  the  number  of  ways  of  selecting  3 boys 
and  2 girls  from  10  boys  and  12  girls  is 

A.  186 

B.  7 920 

C.  316  008 

D.  950  400 


34.  A student  has  one  dime,  one  penny,  one  nickel,  and  one  quarter.  The  number  of  different 
sums  of  money  that  can  be  formed  using  two  of  these  coins  is 

A.  16 

B.  12 

C.  8 

D.  6 
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35.  If  each  letter  is  used  no  more  than  once  in  each  arrangement,  the  number  of 

5-letter  arrangements  each  beginning  with  the  letter  P that  can  be  made  from  the 
letters  in  the  word  COMPUTER  is 


A. 

120 

B. 

840 

C. 

2 401 

D. 

2 520 

36.  In  the  expansion  of  (x2-2)4,  the  numerical  coefficient  of  x2  is 

A.  -32 

B.  -4 

C.  16 

D.  24 


37.  The  number  of  ways  in  which  7 different  keys  can  be  arranged  on  a key  ring  is 

A.  360 

B.  720 

C.  2 520 

D.  5 040 
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38.  Students  enrolling  in  a business  degree  program  at  a university  must  have  5 
prerequisite  courses: 

• English  30 

• Mathematics  30 

• a course  from  Group  A 

• a course  from  Group  B 

• a course  from  Group  C 

The  courses  in  Groups  A,  B,  and  C are: 


Group  A 

Group  B 

Group  C 

Social  Studies  30 

Art  30 

Biology  30 

French  30 

Commercial  Art  35 

Chemistry  30 

Visual  Communications  32 

Physics  30 

Drama  30 
Music  30 

Performing  Arts  35 
Physical  Education  30 

Science  30 

How  many  ways  can  a student  satisfy  the  entrance  requirements  for  this 
business  degree  program? 


A.  15 

B.  30 

C.  56 

D.  112 


39.  An  example  of  a finite  sequence  is 

A.  8,  15,  22,  . . . , (7/M-l),  . . . , ne  N 

B.  8,  15,  22,  . . . , (In  +1),  . . . 141,  ne  N 

C.  tn  = In  + 1,  n e N 

D-  h = 8;  ?„+ 1 = tn  + 7,  n e N 
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40. 


In  a geometric  sequence,  the  first  term  is  8 and  the  common  ratio  is  j . The  sum  of  the 
first  6 terms  of  this  sequence  is 


A. 


255 

16 


B. 


85 

16 


C. 


63 

4 


D. 


21 

4 


41.  In  a geometric  sequence,  the  first  term  is  5 and  the  common  ratio  is  3.  If  the 
nth  term,  tn,  is  32  805,  then  the  value  of  n is 

A.  9 

B.  8 

C.  7 

D.  6 


42.  A quantity  of  water  contains  100  g of  inorganic  impurities.  Each  time  this  quantity 
of  water  passes  through  a filter,  20%  of  its  inorganic  impurities  are  removed.  How 
many  grams  of  inorganic  impurities  are  still  in  the  water  after  it  passes  through 
5 filters? 

A.  40.96  g 

B.  32.77  g 

C.  16.00  g 

D.  0.16  g 


You  have  now  completed  Part  A.  Proceed  directly  to  Part  B. 
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Part  B:  Numerical  Response 

7 Questions 


Instructions 

• Consider  all  numbers  used  in  the 
questions  to  be  exact  positive  real 
numbers  and  not  the  result  of  a 
measurement. 

• Read  each  question  carefully. 

• Record  your  answer  on  the  answer 
sheet  provided  by  writing  it  in  the 
boxes  and  then  filling  in  the 
corresponding  circles. 

• Enter  the  first  digit  of  your  answer 
in  the  left-hand  box  and  leave  any 
unused  boxes  blank. 

• Use  an  HB  pencil  only. 

• If  you  wish  to  change  an  answer,  erase 
all  traces  of  your  first  answer. 


Sample  Questions  and  Solutions 

Correct  to  the  nearest  tenth  of  a radian,  40° 
is  equal  to rad. 

40°  = 0.6981317008  . . . rad 


0 

7 

KcioiQ  u. / on  me 

• 

answer  sheet  O • O O 


• © ® © 
OOO0 
© © © © 
© © © © 
© © © © 
©©©© 
© © © © 
©©•© 
© ® © © 
© © © © 


For  the  arithmetic  series  -8  + (-5)  + (-2) 
+ . . . + (85),  the  number  of  terms  is 


85  = -8  + (n  - 1)(3) 


93  = 3n-3 


n = 32 


Record  32  on  the 
answer  sheet 


3 

2 

©oo© 
® © ® ® 
©o©o 
© • © © 
• © © © 
© © © © 
©©©© 
© © © © 
©©©© 
© © © © 
© © © © 


Start  Part  B immediately. 
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1.  A potential  zero  of  P(x)  = 2jc3  + 5x2  - 2x  + 3 is  The  value  of  ^ 
correct  to  the  nearest  tenth,  is . 


2.  If  7 cos  0+1=0,  180°  < 0<  360°,  then  the  measure  of  0,  correct  to  the  nearest 
degree,  is . 


3.  If  3 sin2  0 + 5 sin  0 - 2 = 0,  0°<  0 < 90°,  then  the  measure  of  0,  correct  to  the 
nearest  tenth  of  a degree,  is . 


I)  YOUR  ANSWER  ON  THE  ANSWER  SHE! 
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4.  The  value  of  the  eccentricity  of  the  following  hyperbola,  correct  to  the  nearest  tenth, 
is . 


5.  The  number  of  different  ways  that  6 volleyball  players  can  be  seated  on  a bench  so 
that  2 specified  players  are  always  sitting  side  by  side  is . 


:ORD  YOUR  ANSWER  ON  Till 
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6.  The  expression  sin"  6 is  used  as  a shorter  way  of  writing  (sin  6)n. 

If  sin"  70°  = 0.3473,  then  the  value  of  n,  correct  to  the  nearest  tenth, 
is . 


7.  The  graph  of  a geometric  sequence  is  shown  below. 


h(n) 


Correct  to  the  nearest  tenth,  the  common  ratio  of  this  sequence  h(n ) 
where  n e N is . 


You  have  now  completed  Part  B.  Proceed  directly  to  Part  C. 
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Part  C:  Written  Response 

4 Questions 


Instructions 

• Consider  all  numbers  used  in  the 
question  to  be  exact  real  numbers  and 
not  the  result  of  a measurement. 

• Read  each  question  carefully. 

• Write  your  answers  in  the  examination 
booklet  as  neatly  as  possible. 

• For  full  marks,  your  answers  must 
show  all  pertinent  explanations, 
calculations,  and  formulas. 

• Your  answers  should  be  presented 
in  a well-organized  manner  using 
complete  sentences  for  a written 
response,  and  correct  units  and 
significant  digits  for  a numerical 
response. 


Note:  The  perforated  pages  at  the 
back  of  this  booklet  may  be  torn  out 
and  used  for  your  rough  work.  No 
marks  will  be  given  for  work  done 
on  the  tear-out  pages. 

Start  Part  C immediately. 
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1.  The  graph  of  P(x ) = 4x3  + I6x2  - 12x  - 48  is  shown  below. 


Verify  algebraically  that  the  graph  shown  is  the  graph  of  P(x).  Write  a 
concluding  statement  to  justify  your  verification. 
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Fred  has  designed  an  exercise  program  for  himself.  He  plans 
to  ride  a stationary  bike  daily,  increasing  the  length  of  time  he  rides 
by  2 min  per  day. 

As  an  encouragement  to  continue  this  program,  he  will  reward  himself 
when  the  total  time  spent  riding  is  an  exact  number  of  hours.  If  he 
begins  with  2 min  on  the  first  day,  how  many  days  will  it  take  him  to 
ride  an  exact  number  of  hours  so  he  can  reward  himself  for  the  first 
time? 


For 

Department 
Use  Only 

4 marks 
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7 marks 


3.  Some  school  boards  are  discussing  possible  changes  to  the  school  year. 
One  proposal  is  to  have  students  take  4 two-week  holidays  throughout 
the  year  instead  of  taking  holidays  during  the  months  of  July  and 
August.  Christmas  and  spring  breaks  would  not  change. 

A school  board  wants  to  survey  the  communities  it  serves  to  find  out 
how  people  feel  about  this  proposed  change. 

You  have  been  hired  to  design  the  survey  for  the  school  board.  Your 
job  is  to: 

• define  a population  that  could  be  sampled 

• identify  and  explain  how  a sample  will  be  chosen  from  this 
population 

• provide  the  wording  for  an  appropriate  question  that  will  give  the 
school  board  relevant  data 

• explain  why  the  format  of  the  question  that  you  used  will  give  the 
school  board  the  information  they  require 

Use  the  space  below  and  on  page  29  to  present  your  survey  design. 
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( Question  4 starts  on  page  30.) 


29 


For 

Department 
Use  Only 

Total:  5 marks 


(3  marks) 


4.  The  foci,  points  A and  B,  of  a quadratic  relation,  and  a point,  P,  on 
that  quadratic  relation  are  shown  below. 


a.  Plot  at  least  three  more  points  that  lie  on  this  quadratic  relation 
and  use  these  points  to  complete  the  graph  of  the  quadratic 
relation. 
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b.  Explain  what  happens  to  the  shape  of  this  quadratic  relation 
if  the  foci  (points  A and  B)  are  moved  closer  together. 


For 

Department 
Use  Only 

(1  mark) 


c.  Explain  what  happens  to  the  value  of  the  eccentricity  of  this 
quadratic  relation  if  the  foci  (points  A and  B)  are  moved 
closer  together. 


(1  mark) 


You  have  now  completed  the  examination. 

If  you  have  timey  you  may  wish  to  check  your  answers. 
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Fold  and  tear  along  perforation. 


Mathematics  30  Formula  Sheet 


The  following  information  may  be  useful  in  writing  this  examination. 

• The  roots  of  the  quadratic  equation  ax2  + bx  + c = 0 are 

-b±  V b2  - 4 ac 

X~  2 a 

• The  distance  between  two  points  (jq,  y,)  and  (x2,  y2)  is 

d=  V (. x2-x{)2+  (y2-y,)2 

Quadratic  Relations 


• In  the  expansion  of  (x  + y)n,  the  general  term  is  f = Ckx’l-kyk 

Sequences  and  Series 


. e = i££i 


PD 


Trigonometry 

• arc  length  a = rO 


• esc  A = 


sin  A 


• sin2  A + cos2  A = 1 


• sec  A = — - — 
cos  A 


• 1 + tan2  A = sec2  A 


• 1 + cot2  A = esc2  A 


• sin(A  + B)  = sin  A cos  B + cos  A sin  B • cos(A  + B)  = cos  A cos  B - sin  A sin  B 


• sin(A  - B)  = sin  A cos  B - cos  A sin  B 


cos  (A  - B)  = cos  A cos  5 + sin  A sin  5 


Permutations  and  Combinations 


(n-r)\ 


r\{n  - r)! 


• tn  = a + (n  - 1 )d 

c _ n[2a  + (n  - 1 )d  ] 

# " 2 


Exponential  and  Logarithmic  Function 

• log^mn  = log  m + log  n 

• loga~  = logam  - \ogn 

• log  m"  = n log  m 


Areas  under  the  Standard  Normal  Curve 
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Fold  and  tear  along  perforation. 
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90%  Box  Plots  from  Samples  of  Size  40 
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90%  Box  Plots  from  Samples  of  Size  80 

Proportion  of  Yeses  in  Sample 
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90%  Box  Plots  from  Samples  of  Size  100 
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Fold  and  tear  along  perforation. 


No  marks  will  be  given  for  work  done  on  this  page. 
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